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To wastewater 
treatment plant

What is a 
Combined 

Sewer 
Overflow 
(CSO)?



Richmond’s CSO Control Plan 
After Phase II Improvements

Phase II Improvements
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LTCP Re-Evaluation Results
Percent of James River Miles Meeting Fecal Coliform WQS
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Richmond’s CSO Control Plan 
After Phase III Improvements

Phase II Improvements
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Water Quality Standards Coordination Process

Implement 
post-construction 

compliance 
monitoring to 

evaluated 
attainment of 

WQS

Implement 
and, through WQ 

monitoring, evaluate 
effectiveness of priority 

controls (e.g. for sensitive 
areas) and controls

common to all 
alternatives
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Water Quality Standards Coordination Process
James River Bacteria TMDL

• James River

– Riverine Segment

– Tidal Segment

• Almond Creek

• Gillies Creek

Alternative “E” will 
meet 126 GM WQS

Additional 
Evaluation Needed

During IP
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Gillies Creek Concrete Channel
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Picture 1
Gillies Creek at City Border
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Picture 2
Gillies Creek at Government Road
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Picture 3
Gillies Creek at James River
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Gillies Creek
Percent Reductions to Existing Bacteria Loads

Percent Reductions to Existing Bacteria Loads 

Scenario
Livestock 

Direct

Agricultural 
Land Based
Cropland, 

Pasture, LAX

Human 
Direct

Straight 
Pipes

Human and 
Pet Land 

Based
LMIR

City of Richmond 
CSO Program 
Project Plan

Scenario

VADEQ E. coli 
Standard  
percent 

violations
>126 GM

1 0 0 0 0 Existing 95.00
6 0 0 100 94 Alternative E 15.00

7 0 0 100 94
Alternative E and a 

95% reduction 0.00

9a/9b 0 0 100 97 Alternative E and a 
73% reduction

0.0 >630 GM

10 0 0 0 0 Alternative E and 
5MG storage

65.0

11 0 0 100 94
Alternative E and 

5MG storage 3.33



Next Steps
• TMDL Implementation Plan

– Evaluate James River at the confluence with Gillies 
Creek

– Evaluate Storage Achieved by New CSO Solids and 
Floatable Control Regulators along Gillies Creek

– Evaluate additional monitoring data (not limited to 
only Gillies Creek)

• Use Attainability Analysis
• Complete Water Quality Standards 

Coordination Process



Water Quality Standards Coordination Process
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Gillies Creek
Primary Contact: Bacteria Reduction at 95%
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in 5 years

August  ’74 Storm
August  ’77 Storm

29.2 million gallon
Storage Tank

95
%

 C
ap

tu
re

 o
f

Average of 0.4 
overflow per 

year (2 events 
in 5 years)

A
u

g
u

st
 ’7

4 
S

to
rm

 E
ve

n
t

0

50

100

150

200

250

300

350

C
ap

ita
l C

o
st

 fo
r 

S
to

ra
g

e 
T

u
n

n
el

 ($
 m

ill
io

n
)



Gillies Creek
Secondary Contact: Bacteria Reduction at 73%

Storage Tank 
would capture 

99.6% of storms 
in 5 years

August  ’74 Storm
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Almond Creek
Primary Contact: Bacteria Reduction at 52%

Storage Tank 
would capture 
99% of storms 

in 5 years

August  ’77 Storm
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Average of 1 
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Note may say: “CSO 040 in the James River Rapids”
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North Side James River CSO Controls

Prior to 
PH II CSO
Controls

After 
PH II CSO
Controls
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Gambles Hill CSO Outfall
Before and After CSO Control (1996)

Before (1996)

After (1998)



GAMBLES HILL WET WEATHER FLOW REGULATOR

City of Richmond, Virginia
Department of Public Utilities

Greeley and Hansen



GAMBLES HILL WET WEATHER FLOW REGULATOR

Greeley and Hansen


